As part of our ongoing H II Region Discovery Survey (HRDS), we report the Green Bank Telescope detection of 148 new angularly-large Galactic H II regions in radio recombination line (RRL) emission. Our targets are located at a declination δ > −45
INTRODUCTION
H II regions begin their lives as small zones of ionized gas surrounding their central ionizing stars. Because of the pressure difference between the H II region plasma and the neutral gas of the ambient interstellar medium (ISM), they expand with time. The total mass of ionized gas in an H II region is related to the stellar output of ionizing photons and is therefore relatively constant throughout the ionizing stars' main sequence lifetimes. As they evolve and increase in size, H II region electron densities decrease until they become large, diffuse nebulae (e.g., Dyson & Williams 1997) .
Their low infrared and radio surface brightness values make such evolved nebulae difficult to observe. Such large nebulae have been detected in optical surveys (e.g. Haffner et al. 2003) , but there are few radio studies, and even fewer studies at any other wavelength dedicated to them. Instead, much of the H II region research over the past ∼30 years has focused on young H II regions, e.g., ultra-compact or hyper-compact nebulae. Radio work on large H II regions as a class began and ended with Lockman et al. (1996, hereafter L96) , who observed 130 such nebulae in radio recombination line (RRL) emission. Our lack of knowledge about the large H II region population means that our sample of Galactic H II regions remains incomplete. Because they have low surface brightnesses, such regions are also likely to be missed in extragalactic studies. This discrepancy in the H II region census may therefore impede our ability to accurately determine the properties of Galactic star formation as traced by H II regions.
Despite their low surface brightnesses, large H II regions may be among the most luminous in the Galaxy. As part of the H II Region Discovery Survey (HRDS; Bania et al. 2010; Anderson et al. 2011) , we discovered the "G52L" large H II region, which had not yet been observed in RRL emission (Bania et al. 2012) . We inferred the velocity of this nebula through its association with compact H II regions, together with H I, and 13 CO. This large region is 10 kpc distant and has a 1.4 GHz flux density of ∼ 11 Jy (Bania et al. 2012 ). This implies an ionizing luminosity of ∼ 10 49.9 s −1 , equivalent to 2 main sequence O4 stars or ∼ 10 main sequence O7 stars (Sternberg et al. 2003) . Because it is relatively faint, G52L is not in the Murray & Rahman (2010) catalog of large massive star forming regions. Its exclusion from their catalog hints that other, yet to be discovered, luminous large H II regions such as G52L may make important contributions to the total ionization of the Galaxy.
Large H II regions may also play a key role in maintaining the warm ionized medium (WIM), the origins of which are still debated. In many cases, we observe that the photo-dissociation regions (PDRs) of large H II regions are fragmentary, which indicates that they may be leaking a significant number of ionizing photons into the ISM. Leaking photons from the OB stars powering H II regions help to maintain the WIM (Haffner et al. 2009) . The WIM appears strongly correlated in position and velocity with H II regions (Alves et al. 2012) , although the particulars of the situation are not yet well understood (Roshi et al. 2012) .
In our ongoing HRDS census, we are trying to identify and observe all possible Galactic H II regions in RRL emission. The detection of RRL emission provides a velocity, which can then be turned into a kinematic distance by assuming a Galactic rotation model (e.g., Anderson et al. 2012b) . With a large sample of H II regions that have distances, we may better trace Galactic structure and the properties of global massive star formation in the Galaxy. The HRDS has detected the RRL emission from over 800 nebulae to date Bania et al. 2012; Anderson et al. 2015a; Brown et al. 2017 ) spanning the entire sky. For all HRDS surveys, targets were identified by matching mid-infrared (MIR) emission [from Spitzer or the Wide-field Infrared Survey Explorer (WISE)] with public radio continuum data. Previous HRDS surveys mostly targeted regions small with respect to the telescope beam (e.g. Anderson et al. 2011) .
Here, we report Green Bank Telescope (GBT) observations of a sample of angularly large H II region candidates located North of δ = −45
• (266
• ). This survey completes the HRDS H II region census in the Northern sky. Although they are > 1000 H II region candidates in the WISE Catalog remaining, these are too faint to be detected in RRL emission for reasonable integration times.
TARGET SELECTION
We draw our targets from the WISE Catalog of Galactic H II Regions (Anderson et al. 2014 ), which lists ∼ 2500 H II region candidates identified from WISE data (Wright et al. 2010 ) that have associated radio continuum emission. As in Anderson et al. (2015a) , we also include in our sample Sharpless H II regions not yet observed in RRL emission. In Anderson et al. (2011) , we showed that the signature of H II regions in the MIR is ∼ 10 µm emission surrounding ∼ 20 µm emission. Our RRL detection rate of 95% in previous HRDS surveys shows that this criterion accurately identifies bona fide H II regions. It can be applied using Spitzer data (at 8.0 µm and 24 µm) as in Anderson et al. (2011); Bania et al. (2012) , and also WISE data (at 12 µm and 22 µm) as in Anderson et al. (2015a) . The candidates have angular diameters > 260 ′′ as defined from MIR data in the WISE H II region catalog. Because the infrared size of an H II region includes the emission from its PDR, the radio sizes of H II regions are smaller than the infrared sizes, on average by approximately a factor of two (Bihr et al. 2016) . Compared with that of previous HRDS surveys, our sample is skewed toward angularly large regions (Figure 1 ).
All objects targeted here also have spatially coincident ∼ 20 cm continuum emission. We use this 20 cm continuum data to determine the expected antenna temperature of our RRL observations. We primarily use the VLA Galactic Plane Survey 21 cm continuum data (VGPS; Stil et al. 2006) in the first Galactic quadrant, the Canadian Galactic Plane Survey 21 cm continuum data (CGPS; Taylor et al. 2003) in the second Galactic quadrant, and 20 cm NRAO VLA Sky Survey otherwise (NVSS; Condon et al. 1998) . We select only candidates that have peak 20 cm radio continuum emission of at least 45 mJy. After extrapolating the 20 cm emission to our observed 6 cm wavelength by assuming optically thin free-free continuum emission (S ν ∝ ν −0.1 ), a RRL line-to-continuum flux density ratio of 20, and a GBT gain of 2 K Jy −1 , this results in a lower-limit predicted RRL intensity of 5 mK, or 2.5 mJy.
OBSERVATIONS AND DATA REDUCTION
We observe our targets using the 100-m GBT at Cband (4-8 GHz). Previous HRDS surveys used X-band (8-10 GHz) observations, but these nebulae are better matched to the GBT C-band beam of ∼ 150 ′′ . Additionally, RRLs from low-density plasma are amplified by stimulated emission, an effect that is frequencydependent. Plasma of density 10 2 cm −3 , which is not unreasonable for many of these regions, is amplified most strongly at C-band (Salem & Brocklehurst 1979) . This in principle makes the detection of RRL emission from large H II regions easier than it would be at other frequencies. Finally, hardware upgrades at the GBT make RRL observations with the GBT at C-band extremely sensitive.
We employ total-power position-switching RRL spectroscopic observations with six-minute on-source and off-source integrations, hereafter a "pair." The offsource positions are located 6 ′ in Right Ascension from the on-source locations, which ensures that they track the same path on the sky. We observe nearly all sources for two pairs, or 12-minutes on-source. We alter this integration time slightly such that the integration times for the brightest extrapolated C-band continuum emission are 6-minutes (one pair), and the faintest one 24-minutes (four pairs). Unlike in previous GBT HRDS surveys, due to the low surface brightness of these targets and confusion within the Galactic plane, we do not measure their continuum emission.
The GBT recently upgraded both its spectrometer and also the C-band receiver. The new spectrometer, called the Versatile GBT Astronomical Spectrometer (VEGAS; Prestage et al. 2015) , can simultaneously observe 64 spectral windows. The upgraded C-band receiver has a 3.80 GHz instantaneous bandwidth, from 3.95 to 8.00 GHz. Using the VEGAS/C-band combination, we simultaneously observe 22 Hnα transitions from H117α to H95α, not including H113α (which is compromised by H142β). These transitions span frequencies from 4.05 to 7.55 GHz. We observe each line in two orthogonal linear polarizations.
We made extensive tests of the VEGAS/C-band configuration to ensure stability across the bandpass, and to verify the intensity calibration. Because of instabilities at the extremes of the ∼ 4 GHz instantaneous bandpass, we disregard data from the H117α, H116α, H115α, H96α, and H95α lines in our analysis. The total usable instantaneous bandpass is ∼ 4.3 GHz to ∼ 7.2 GHz, which includes 17 uncompromised hydrogen RRLs. We verified the performance of our configuration by observing the strong RRL source W3 at the beginning of each observing session. The measured hydrogen RRL intensities for W3 across the usable bandpass agree with those measured in previous work . Fur-thermore, the intensities of the W3 RRLs were stable in time, and invariant with weather, to within 10%.
We initially calibrated the spectra using the measured temperature of a noise diode whose power was periodically injected into the signal path during observations. In previous work with the GBT at X-band, we found that this calibrates the data to within 10% (e.g., Anderson et al. 2015a ). We additionally observed the primary flux calibrator 3C286 in two modes: 1) by making small fully-sampled maps scanning in R.A. and Dec, and 2) using total power position-switched observations. For both modes, we use the same spectrometer configuration as for the science targets. In previous HRDS surveys, we used the Digital Continuum Receiver (DCR) to perform flux calibration measurements by tuning the DCR to each observed frequency. Because of the large number of frequencies we now observe simultaneously, it is not feasible to use the DCR by tuning to each frequency individually. We derive the continuum intensities of 3C286 from the vertical offset of the spectral baselines, i.e., the change in system temperature as we switch from on-to off-source positions, and assume a gain of 2 K Jy −1 . For the maps, we find that the derived flux densities averaged over all Hnα spectral windows agree with the values for 3C286 given in Ott et al. (1994) to within 4%, for all weather conditions. For the pointed observations, the agreement between the noisediode calibrated data and the data for 3C286 is good to within ∼ 10% in good weather, and ∼ 15% in poorer weather. Presumably the discrepancy between the results of the two modes is due to better sky subtraction in the maps. The C-band intensity scale is relatively insensitive to opacity and elevation gain corrections, which both have magnitudes of 5% (Ghigo et al. 2001) . We conclude that the absolute intensities of the derived line parameters are good to within 15%, even in the worst observing conditions. We make no attempt to correct for calibration uncertainties, opacity effects, or elevation effects.
We follow the same data reduction steps as in previous HRDS surveys, employing the TMBIDL software package (Bania et al. 2016, V8, Zenodo, doi:10.5281/zenodo.32790) . We average the two polarizations of each transition, then average all 17 usable Hnα transitions after regridding to the velocity scale of the H95α transition. This line-stacking method was originally demonstrated by Balser (2006) , and later employed in all HRDS surveys. Averaging the spectra in this way improves the RRL signal-to-noise ratio, allowing for significantly reduced integration times. We remove a low-order polynomial baseline (typically 4th order), smooth to 1.82 km s −1 resolution, and fit Gaussian line profiles to the resultant spectrum. Thus, we derive the LSR 1 velocity, line intensity, and full width at half-maximum (FWHM) line width for each hydrogen RRL component. We identify the highest-velocity line as being from hydrogen. We also identify helium and carbon RRLs, offset by −122.15 and −149.56 km s −1 from the hydrogen RRLs, respectively.
The GBT beam at the observed frequencies ranges from 170 ′′ (2.9 ′ ) to 110 ′′ (1.77 ′ ), a difference of 60%. The regions observed all have WISE-derived diameters of 260 ′′ or greater (and therefore radio-diameters of perhaps ∼ 130 ′′ , c.f. Bihr et al. 2016) . Because many of these regions are resolved, each frequency may sample a slightly different portion of each region. We attempt no correction for this complication.
THE CATALOG OF LARGE H II REGIONS
We detect hydrogen RRLs from 148 of the 157 observed sources, for a 94% detection rate. This is comparable to the 95% detection rate of the original GBT HRDS ) and the 93% detection rate of the GBT HRDS extension Anderson et al. (2015a) . Twenty-three of the 148 detections are of Sharpless H II regions not previously detected in RRL emission. We give the derived hydrogen RRL parameters in Table 1 , which lists the source name, the Galactic longitude and latitude, the line intensity, the FWHM line width, the LSR velocity, and the r.m.s. noise in the spectrum. The errors given in Table 1 for the line parameters are the 1 σ uncertainties from the Gaussian fits. For sources with multiple velocity components detected along the line of sight, we append to their names additional letters "a", "b", or "c" in order of decreasing peak line intensity. All listed hydrogen lines have a signal-to-noise ratio (SNR) of at least 5, where the SNR as defined by Lenz & Ayres (1992) is
where T L is the peak line height, r.m.s. is the rootmean-squared spectral noise, ∆V is FWHM line width in km s −1 , and the factor of 1.82 is the FWHM of the Gaussian smoothing kernel we used. We show example spectra in Figure 2 .
We additionally fit the helium and carbon RRLs. We detect 21 helium lines (Table 2 ) with a SNR as defined in Equation 1 of at least 5 and 16 carbon lines (Table 3) a Source names for HII regions with multiple detected hydrogen RRL components are appended by "a," "b," or "c," in order of decreasing hydrogen RRL intensity.
Note- Table 1 is available in its entirety in the electronic edition of the Astrophysical Journal. A portion is shown here for guidance regarding its form and content.
with a SNR of at least 3 (the narrow width of the carbon lines allows for a lower SNR threshold since it is less likely to be confused with background fluctuations). These data will be analyzed in a future publication; we provide them here for completeness. Although most of the carbon lines are weak, that they are found at the expected offset velocities gives us additional confidence in their detections. Due to its higher atomic mass, the helium line widths should be less than that of hydrogen, perhaps by 25% to 50% (depending on the amount of turbulence). The smoothing of 1.82 km s −1 therefore has minimal impact on the derived helium line parameters. The carbon lines, however, are much narrower than those of hydrogen, due to carbon's higher atomic mass and because carbon RRL originate in cooler H II region photo-dissociation regions.
The new large regions appear to have a similar Galactic distribution compared with the previously-known sample of Galactic H II regions. This is also true of the "diffuse" region sample reported by Lockman et al. (1996) . In Figure 3 we show the longitude-velocity location of the new large and previously-known regions compiled in the WISE Catalog. We note two slight discrepancies between the distributions. First, there are 21 new third-quadrant detections, versus 36 previouslyknown, a 37% increase in the known H II region population. Over the rest of the present survey, the 128 detections in the first, second, and fourth Galactic quadrants only represent a 9% increase in the known H II region population. Second, we only detect 10 negativevelocity H II regions (7%) in the first Galactic quadrant (restricted to ℓ < 70
• ), whereas the combination of results from previous HRDS surveys gives 13%. Such regions have large Heliocentric distances and are located outside of the Solar orbit.
Since our regions were selected based on their angular sizes and not their physical sizes, these results are unsurprising. Because of our angular size selection criterion, we would expect that the nearer regions of the third quadrant are over-represented in our sample, whereas the more distant regions of the first-quadrant outer Galaxy are under-represented. Because we lack distances to a high fraction of the sample (see Section 4.2), we cannot test this hypothesis rigorously.
The distribution of hydrogen RRL peak line intensities for the new large region sample is shifted toward lower values compared with the previously-observed HRDS sample (Figure 4 ). Shown in this figure (and subsequent calculations) are the intensities of all hydrogen lines detected by the GBT, including all lines from mul- Figure 2. Representative spectra and images of observed large H II regions G039.515+00.523 (top), G055.111+00.011 (middle), and S187 (bottom). The spectra are averages of RRL transitions H114α to H97α, smoothed to 1.82 km s −1 , with hydrogen RRL fits shown in red. The expected velocities of the helium and carbon RRLs are also indicated. S187 has a weak carbon line detected. Images are 40
′ square centered at the observed location and show Spitzer MIPSGAL 24 µm (red) and GLIMPSE 8.0 µm (green) for G039.515+00.523 and G055.111+00.011 or WISE 22 µm (red) and WISE 12 µm (green) for S187. White contours are of 21 cm continuum emission, showing the location of the ionized gas. For G039.515+00.523 and G055.111+00.011 the data come from the VGPS and have levels of 14,15, and 16 K and 9, 9.5, and 10 K, respectively. For S187 the data come from the CGPS and have levels of 6, 10, and 15 K. tiple RRL sources. Previous HRDS surveys were conducted at X-band rather than C-band. For optically thin H II regions the observed antenna temperature is roughly proportional to the observing frequency. Based on this effect alone, the C-band RRLs should be brighter than the X-band RRLs by a factor of ∼ 2. Instead, the mean peak line intensity for the new large regions is 25 mK with a standard deviation of 26 mK, whereas for previous X-band HRDS surveys the values are 45 mK and 111 mK, respectively. This low average peak intensity value shows that the new sample contains many truly low surface brightness regions. Of the 148 detections, 36 have spectra with multiple hydrogen RRL components at different velocities. In total, we detect emission from 201 hydrogen RRL components (112 sources with one line, 19 with two lines, and 17 with three lines). As in Anderson et al. (2015b) , we hypothesize that one of these components is from the discrete H II region that we targeted and the other(s) are from diffuse ionized gas along the line of sight. In Anderson et al. (2015b) we derived a set of criteria that can be used to determine which RRL component is from the discrete H II region and which component originates from diffuse gas. Unfortunately, the lack of continuum data here restricts our ability to use some of these criteria. The application of the remaining criteria was not successful in determining which component arises from discrete H II regions. Because of this, we are unable to determine which component arises from the discrete H II regions. The RRL FWHM line widths of the current sample are lower on average compared with that of previous HRDS surveys. We show in Figure 5 histograms of the current sample of large regions (red) and those of previous HRDS surveys catalog (grey). The average FWHM for the new large regions is 21.6 ± 7.2 km s −1 , whereas it is 23.3±5.3 km s −1 for the sample from previous X-band HRDS surveys. Although these values are similar within the standard deviations of the sample, a KolmogorovSmirnov (K-S) test shows that the two FWHM samples are statistically distinct. The difference is entirely due to the large regions with FWHM values < 10 km s −1 (see below). If these are removed, the K-S test shows that the samples are not distinct.
Our sample is large in angular size compared with that of previous HRDS surveys and a higher fraction of the nebulae have low RRL FWHM line widths. There is, however, no correlation between the angular size and the RRL FWHM. We therefore do not believe that these two quantities are causal. In Figure 6 we show the RRL FWHM values as a function of the WISE Catalogdefined angular diameter. Note that many large regions were contained in previous HRDS surveys, although they were not identified as such.
There is a weak relationship between the peak RRL line intensity and the WISE Catalog-defined angular di- ameter, as shown in Figure 7 , such that the line intensity is lower on average for the larger regions. The relationship, although weak, is expected. H II regions expand as they evolve. Because the ionizing photon flux from OB stars is roughly constant throughout their main sequence lifetimes, their total ionized gas content is relatively constant. Therefore, their RRL intensities should decrease as their physical sizes increase.
Narrow Line Width Nebulae
We detect the RRL emission from seven nebulae with FWHM line widths < 10 km s −1 : G025.183+00.118, G025.619−00.245, G034.423−00.181, G341.125−00.188, G345.761−00.466, G349.981−00.449 (two narrow RRL components), and G355.026−00.211. The spectra for all seven sources, shown in Figure 8 , have multiple RRL components. For all but G345.761−00.466, the narrow component is blended with a broader component. Additionally, six of the seven nebulae have three velocity components, with only G341.125−00.188 showing just two. In Figure 9 , we show that all narrow-line sources are located toward in the inner Galaxy at low Galactic latitudes. The infrared morphologies of these seven sources are unremarkable; they look similar to other regions discovered in the HRDS.
For each narrow-line source, we examine the individual single-polarization spectra H114α through H97α to verify that the narrow lines in the combined spectra are not due to radio frequency interference, instrumental artifacts, or some other transition within the bandpass. We fit Gaussian models to the individual spectra if the narrow lines are bright enough. The r.m.s. noise in individual spectra at a single polarization is ∼ 10 mK, so the lines must be 25 mK to be detectable. This limits the analysis to G025.619−00.245, 341.125−00.188, G349.981−00.449, and G355.026−00.211. For the narrow velocity components of these sources, the average derived FWHM values from the individual spectra differ by at most 20% from those from the combined spectra.
This exercise provides confirmation that the narrow lines of these four sources are real, and furthermore that the narrow lines are seen in spectra taken with beam sizes from 110
′′ to 170 ′′ . If the line broadening is caused only by thermal motions, line widths between 5 and 10 km s −1 corresponds to electron temperatures between 500 and 2200 K. If the thermal and turbulent broadening contribute equally to the line widths, the thermal line widths are then between 3.5 and 7.1 km s −1 , and the electron temperatures are between 300 K and 1100 K. We note that the lowest electron temperatures derived using RRL measurements of Galactic H II regions that have simple RRL profiles fit with single Gaussian models are near 6000 K , as are those derived using optical emission lines (Deharveng et al. 2000) .
There are many possible explanations for such narrow RRLs. Similarly narrow RRL profiles have been found at multiple positions in the W33 complex (Bieging et al. 1978) , and have been argued to exist as a diffuse component of the Galactic disk (Lockman 1980) . The authors speculate that the narrow lines may be caused by interactions between ionized and molecular gas. The narrow lines may also arise from partially ionized hydrogen within the H II region PDRs, as has been discussed for W3 (Adler et al. 1996) . In the case of W3, however, the line profiles for the partially ionized and fully ionized components are at the same velocity, whereas here ours are all offset. If these lines do arise from partiallyionized zones, the PDRs would have to be moving relative to the ionized gas. The offset between hydrogen (which traces the ionized gas) and carbon (which traces PDRs) RRL velocities is ∼ 5 km s −1 for Galactic H II regions (Wenger et al. 2013) . If the narrow lines are from partially ionized zones, the relative motion of the ionized gas and the PDRs would be exceptional for Galactic H II regions. Runaway OB stars could also create large offsets between partially and fully ionized components, although there is no indication from the source morphologies that these regions are powered by runaway OB stars. Onello et al. (1995) observed very narrow RRLs (∼ 3 km s −1 ) toward the source G70.7+1.2 and concluded that the narrow lines may be caused by cold gas near the outer boundary of a bow shock. This object is unusual in many respects and this therefore cannot be a good explanation for the narrow lines discovered here.
We find that although there is molecular emission at the narrow-RRL velocities, there is no strong indication that the 13 CO and narrow line components are related. We examine 13 CO data from the Galactic Ring Survey (GRS; Jackson et al. 2006) for the three regions within the GRS survey area: G025.183+00.118, G025.619−00.245, and G034.423−00.181. We show the 13 CO spectra and position-position images of 13 CO intensity in Figure 10 . We created the position-position images by averaging over the narrow RRL velocity range. The molecular emission looks similar to that of other angularly-large H II regions analyzed previously in . Furthermore, the observed locations are far away from the PDRs enclosed by the red circles. These data are too confusing to provide evidence on the subject of whether the narrow-lines are coming from interactions with molecular clouds or from partially ionized zones within the H II region PDRs.
Although we do not have a suitable explanation for these narrow-line regions, one clue may be that they all have multiple hydrogen RRL components and are located in the inner Galaxy. This may be coincidence, or may indicate that the narrow RRL components may be caused in some way by the WIM. The WIM also exists in the inner Galaxy and is the source of many additional RRL components detected in observations of H II regions (Anderson et al. 2015b ). There were four narrow-line sources with FWHM < 10 km s −1 in the HRDS survey of Anderson et al. (2015a) , and all four have multiple RRL line components and exist in the inner Galaxy. There was only one such narrow RRL source in the original HRDS , and it too was a multiple RRL source in the inner Galaxy.
Distances
We derive kinematic distances for 45 of the detected H II regions, 35 of which lie in the outer Galaxy ( R Gal > 8.5 kpc). The results of our kinematic distance analysis, in addition to the numbers of regions known previously, are summarized in Table 4 , which lists the source name, the LSR velocity, the near, far, and tangent point 13 CO emission at all narrow RRL velocities, this emission is too complicated to definitively say that the narrow RRL velocities are related to emission from local molecular gas.
distances, the Galactocentric radius, the tangent point velocity, the kinematic distance ambiguity resolution ("KDAR;" "T" = tangent point distance, "O" = outer Galaxy), the Heliocentric distance, the Heliocentric distance uncertainty computed from the Anderson et al. (2014) model, and the vertical distance, z, from the Galactic mid-plane. The Anderson et al. (2014) distance uncertainty model includes contributions from streaming motions, the uncertainty in the "true" rotation curve model, and uncertainty in the Solar rotation parameters.
Kinematic distances use a model for Galactic rotation to derive distances as a function of observed velocity for a given line of sight. Here we use the Brand & Blitz (1993) rotation curve. Kinematic distances are prone to large uncertainties in certain parts of the Galaxy. As in previous work, we estimate kinematic distance uncertainties by adding in quadrature the uncertainties associated with the rotation curve choice, streaming mo- Anderson et al. (2012a) , and expanded to the entire Galaxy by Anderson et al. (2014) . We use the latter analysis here.
We do not compute kinematic distances for sources within 10
• of the Galactic center or within 20
• of the Galactic anti-center because such distances would be uncertain by 50% (Anderson et al. 2014 ). We also exclude H II regions with multiple RRL velocities for which the source velocity is unknown, as they have at least two possible kinematic distances. We exclude sources in the first and fourth Galactic quadrants for which the absolute value of the tangent point velocity is less than 10 km s −1 . Finally, we also do not provide distances to regions whose distance uncertainties as computed using the model of Anderson et al. (2014) are > 50% that of their kinematic distances.
Sources in the inner Galaxy suffer from the well-known kinematic distance ambiguity (KDA): inner Galaxy H II regions have two possible Heliocentric distances (called "near" and "far") for each measured velocity. The KDA does not exist for the 35 Outer Galaxy H II regions in our sample (including the seven first-quadrant sources with negative RRL velocities and the seven fourth quadrant sources with positive velocities). For all these regions, there is no ambiguity in the calculation of Galactocentric distances.
There are 75 inner-Galaxy single-velocity H II regions in our sample. The large regions detected here are too faint for H I Emission/Absorption analyses using extant H I data (e.g. Anderson et al. 2012a) . Additionally, large H II regions have poor associations with molecular gas ), which makes using the H I self-absorption technique difficult to use. As a result of these difficulties, we do not attempt to resolve the kinematic distance ambiguity (KDA) for any of the detected regions. All of the kinematic distance ambiguity resolutions (KDARs) are therefore for regions that have RRL velocities within 10 km s −1 of the tangent point velocity; we place these 11 nebulae at the tangent point distance. To determine distances to the other 75 nebulae we would need more sensitive H I observations.
Extremely Luminous H II Regions
In Section 1 we mentioned the H II region G52L, which despite being extremely luminous was missed by many previous H II region surveys. There are no equally luminous nebulae in the present survey, although we lack distances and hence luminosities for many sources. We did, however, identify G039.515+00.511 (Figure 2 ), which has a VGPS 21 cm continuum flux density of 2.5±0.3 Jy and a WISE-identified angular diameter of 17 ′ . At a distance of 16.3 kpc, its physical diameter is 80 pc. Using the relationship in Rubin (1968) , we compute an ionizing photon emission rate of 10 49.7 s −1 , which is 60% that of G52L, and double that of the next most luminous nebula in the present survey. This is equivalent to the ionization rate of one O4 star, or five O7 stars (Sternberg et al. 2003) . Although not as luminous as G52L, this ionization rate places it in the top 1% of all Galactic H II regions discovered to date (J. Mascoop, 2017, in prep.) .
We detected the RRL emission from three additional nebulae with WISE-defined angular diameters > 100 pc: G070.099+01.629 (S99; 105 pc), G090.856+01.691 (115 pc), and G094.890-01.643 (130 pc).
The luminosities of these regions are much lower that of G039.515+00.511. These are among the largest H II regions known in the Milky Way. For example, there are only five other regions with diameters > 100 pc in the WISE Catalog.
SUMMARY
We detected hydrogen RRL emission from 148 new large Galactic H II regions located north of −42
• declination (266
• > ℓ > −20
• at b = 0 • ). These regions were drawn from the WISE Catalog of Galactic H II Regions, and all have infrared angular diameters > 260 ′′ . We also detect the helium RRLs from 21 of the nebulae, and carbon RRLs from 16.
The regions are on average fainter than those of previous H II region surveys, larger in angular size, and have narrower RRL line widths. We discover seven regions with line widths < 10 km s −1 , which implies nebular electron temperatures < 1100 K if half the line width is due to turbulence. We do not have a satisfactory explanation for these low line width sources. Previous authors have speculated that the narrow lines may be caused by interactions with nearby molecular clouds or by partially ionized zones in the H II region photo-dissociation regions. We note that all but one of the narrow-line regions has three hydrogen RRL components, and all are located toward the inner Galaxy.
We find one extremely luminous outer-Galaxy H II region, G039.515+00.511, which is one of the most luminous H II regions known in the Galaxy. We also detect the RRL emission from three of the largest known Galactic H II regions, G070.099+01.629 (S99; 105 pc), G090.856+01.691 (115 pc), and G094. 890−01.643 (130 pc Figure 2 for all detected sources, as well as the same for all previous HRDS surveys. We have also updated the WISE Catalog of Galactic H II Regions web site 3 with results from these observations. The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc. This work is supported by NSF grant AST1516021 to LDA. We thank the staff at the Green Bank Telescope for their hospitality and friendship during the observations and data reduction. We thank West Virginia University for its financial support of GBT operations, which enabled some of the observations for this project. Support for TVW was provided by the NSF through the Grote Reber Fellowship Program administered by Associated Universities, Inc./National Radio Astronomy Observatory. Some of the targets for the present work were discovered by Mr. Root's students at Morgantown High School; we thank them for their efforts.
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